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(54) TiUe: CHROMOPROTEIN AND FLUOROPROTEINS 



\o (54) &msBs:kiswi%m^n 

^ (57) Abstract: It is intended to provide a novel chromoprotein and novel fluoroproteins. Namely, a chiomopiotein originating in 
^ Anthopleure momata and having definite properties; and fluoroproteins originating in TrachyphylUa geoffioyi and Scolymia vitiensis 
^ and having definite fluorescent properties. 

O 

^ (57)^*^1: *»w(;)gwi*. mms^mmi^mi^xfizwLiftm&ni&mt^ztv&ho *»MiCcfc;h.tf. 

Q^V4^>^-V^ (Anthopleura inomata) a*a)0rSCOt#1t$^-r Sfe^SfiS. MtXJC t a-y-^d' (Trachyphyllia 
:> geoffroyi) &XS7^^^\i'iI^'*^>:d (Scolymia Vitiensis) **CDBf3£<DS*<#tt**-r«»ftaeK3b<tStt* 



wo 2004/018671 



PCT/1P2003/010628 



mm 



:^^m}t>^M^£^^W^W> i ^ P*BtC«'<y /W ^ (Anthopleura 

inornata) ^^(DmMfi:^^S&WRXl^(Ommz.m-t^o :^^m}-i^bK. M 
^'fe^^feSSSCv MsL-^i^dt (Trachyphyllia geoffroyi) RXJ^T 

1f (Scolymia Vitiensis) ^M<omM^i^%M&^RU^(Dm 

^ y^<D::^^:tl^T ' tf^ MJT (Aequorea victoria) i^^^T ^l^'&l.^tftM 
e« (GFP) tt. ^'femt^*3VNr#<Offii^^Jt"f5o *5ff. 

J: TJ«ii^^S6^J (semi-rational) ^-C.-fe^Sr^^b; $ 

ft'l)J;<^ffi^tbSGFP|?^i*:<D-oi: (YFP) 
tff>tu5o YFPfi, i7y^ (Aequorea) G F P^^#:(D»t'-Ct>ft:giSS<D^^ 
*:g^1-o :*:$iS^OY F PO c :fe<tt50fi, ^tl^tl 60, 000~100, OOOM-lcm-1 j3 j; 
U?0.6~0. 8 -Cfet) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544)^ 

^tz, GFP^mi^<Dm(omt\.x. e^r^^^^se® (cfp) it^h^, E 

CFP (enhanced cyan fluorescent protein) ;J5^fjil/'CV'» •So i£.tl^ -^y^V 
f-^^ (Discomasp.) {FLF F) t>¥il$HT:J3 0 . DasRed 



1 



wo 2004/018671 PCT/JP2003/010628 



^y/V-T y=3?y^^:J' (Anthopleura inornata) \Z.^Mir^s 
(Trachyphyllia geoffroyi) RX:^7f^/^i-^^-tl^^ (Scolymia Vitiensis) 

■ 

^y^'t^ (Anthopleura inornata) (D cDNA^-^ Z^V V ^7!f>h±^':/7^'^ 

t L fCo $ b \^^^m^ bit Mb flfc^ y /V-r y ^ y ^ (Anthopleura 

inornata) ^^(0^mmi^M(0^^iSLmmi,Uv>Hm^ik^imVfto 

^hiZ.^ :^^m^blt^ t3.f-y=f (Trachyphyllia geoffroyi) RUTf^^^ 
i-^'^-^'y^ (Scolymia Vitiensis) c DNA^^f y ^^ffiVNTd^b 
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wo 2004/018671 PCT/JP2003/010628 

fiP*>^ :^^m}i^i:M^ ^]) y^-y}-^^ (Anthopleura inornata) 

( 1 ) mM-XWi^ti^ 6 0 5 n mT-fcS ; 

(2) 6 0 5 nm{J:^3t:^S^/>M#iC^5 4 755 0T?fe5 ; 

( 3 ) %mm'&(0 p H^Si4;0S p H 5 ~ 1 0 -C^^-Cfe § : 
( a ) BB?iJ#-^ 1 tclE^OT $ y miE^J ; 

*^l^(7)SIJ(D{||®lCitVffs ^y>'Wy=3^>'5^^^ (Anthopleura inornata) 

(1) ^ 5 Snm-Cfe^ ; 

(2) 5 5 3 nm{J:*5lt'5*/Ka^#^:i5 2 5 3 0 0 "Cfea ; 

(3) <^ P H^g14d5 p H 5 ~ 1 OT'^^l?fcS : 

( a ) mm^ 3 (^iB^<DT ^ y s^sb^j ; 

(b) IB?IJ#-^3(^:|E^OT^yM^J^^*5V^-Cl;5>^>MOT5ym<^:5^^. 

( a ) sa?fj#-t 1 {!i|B^<DT ^ y mia^ij^ 3 - K-r 5 d n a ; Xfi. 

( b ) mm-^ 1 tiiiB«<DT $ y ®^E^J^^*5v^■t i h^mor 5 y mo^K^. 

3 



wo 2004/018671 PCT/JP2003/010628 

( a ) E^J#-i- 4 (C|B^(D:feSiB^lJ ; XU. 
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wo 2004/018671 PCT/JP2003/010628 

t3:.f-y=r (Irachyphyllia geof froyi) *5|50TIB 

5.t;«5 7 2 nm (#) Vh^. ^%m±^-§:7!)^ 5 1 8 nm iW) RXJ^5 8 1 nm 

(2) 5 0 8 nmtc:*5Jt5^/V®3fe#ic (^) ;6S 9 8 8 0 OM- 1 c m- 1 "efc 
>) , 5 7 2 nin(C4ott-5^/VP«#.i!: (1^) ;6S 6 0 4 0 OM- 1 c m- 1 X'h^ ; 

(3) M^UWO. 8 0 (i^) Xt;0. 3 3 im -CfeS-.R-C^ 

;*:^P^©$ feK:SlJOli^lc:J;il.tf. T If 5 /^ >^ ;{f ^ 1^ :/ (Scolymia 
Vitiensis) ^M<DTU<D^-\S£.^^t^m%m&mi)^mm^tl?>o 

RX:^5 7 8 nm (^) "Cfe t) , 5 1 8 nm m) JltJ^S 8 8 nm 

(2) 5 0 8 nm|d*5tt5^/^M^iC im) i o 2 2 5 OM- 1 cm- 1 1? 
5 7 8 nmiC^otta^/Vg^^^iC (IS^) 7 6 9 5 OM- 1 cm- 1 



wo 2004/018671 PCT/JP2003/010628 

5 ; 

(3) ii^IlX^ ^So. 4 3 (ii^) RXIO. 5 1 (#) -Vh^yiRXf 

(4) i^fe (5 0 8 nm) O p HMSttliloV^-C p K a ^5 5 . 8-C&t). I^fe (5 
7 8nm) Op H^^-tiiCoV^T p K a 6 . S-Cfe'So 

m : 

( a ) iB^fJ## 5 IdlB^CDT ^ / mSB^U ^ => ^ Kl" 5 D N A ; X{i> 

■f-^DNA : 

( c ) @a3?ij#-^6 (ciB©(^JtSia^j^^i-§DNA ; xn.. 

( a ) BB?lJ#-§- 7 tC|Ei4<^T ^ y ^IB^lJ^ 3 - K^t 5 D N A ; :s:(i, 
( b ) iB?(l#-^ 8 l!l|E*feOitSia?lJ ^^-r § D N Ao 

( a ) iB^lJ#-^ 9 {JllBftOT ^ y SSiB^lJ^ = - K-fS D N A ; 

( b ) SB^!I#-^ 9 iclBitOT ^ y ^lB^!liJ:*5v>-c 1 hW<Dr 5. y mox^. 

6 



wo 2004/018671 PCT/JP2003/010628 

■f^DNA: 

( c ) iB3?lJ#-S- 1 0 \Z.U^(DmMm 5 D N A ; Xfi, 

(a) iB^J#^l Is 13. 1 5Xitl 7KmM.<OT^/m&m^=^-h*ir^D 
NA ; 

( b ) BB^IJ#-^- 12> 14, 16X(il8 \Z.^(Dmmm^^ir § D N Ao 
Elltts :^^^<D^}} (Anthopleura inornata) ^^(D^M 

(Be-G) (D^M^^^i^ h /i^^m^lyit^^^^iro miiliMtft(D^ 

0 2{i, ::^^f^(D^]) y^yf-^^ (Anthopleura inornata) SjfeO-fe^ 
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wo 2004/018671 PCT/JP2003/010628 

(Be-G) h^KOpHi^Stt^Sr^-fo ^tlllfi pH iltt:^ U 

W^M%&^^to 6 0 5 nmfi:*:^8^(D^y/W y^y^^^^MO^^M 
e» (Be-G) #>&©!a3fe^^^U 2 7 7nmJ:i-iiK«)le:Me«:tl:i:bT 

BWM7!)^—M'(^h^1t^^Vs 6 0 5 nmOjfiT*3j5:BI^O^y/l'^>'=^i^^^^ 
*5|5<55fe^SeK (Be-G) #^<Z>®)t^;6SpH5~pHl 0tC:}oVNTI5iA/ 

H3{:i^ >t:^!9<D^y>'W y=¥:/^-Y:i' (Anthopleura inornata) S5|5<Dfe^ 
USH (Be-R) «JR^^^ h/V-SrSO^Lfcj^mSr^'fo ^llllW:M3feOjg 

HI 4 (i. y y^'yf-^^ (Anthopleura inornata) A 3fe<0-fe^ 

(Be-R) h/K^pH^S14^S::^-t-o ^IftfipH^tSr^Lx 

(B e -R) 2 7 7 nm{i— ^fi^jmS^S^ii LT 

^t>tbSPM^ (^mmr ^ / m(om^) ^^-Tc o*»j, 2 7 7nm(7>iit-cs 
^^(D^^m^n (Be-R) #5&oM*;6SpH5~pHi o^^:^3v^T^^^:^ 

mdn. :^m^M<D^%m&^ (Kaede) OM:^^^ h/VSr^-fo 
gl6 f±. >^^igo^5feSeK (Kaede) (Dlk%y^^^ hJV^^-to 
7it.':^^PM<Dlk^m&9. (Kaede) Ojt^^Sr^ALfc HeU ^jaSr 470nin 

» 

■CSb® bX^ SlOnm Ufc^^^^i-o 

0 8 (i. Kaede *5 J; IJ^ Kaede2 ©12. 5%T^]) A'T % K"C©«^*ii)/^•;^' - 
V^Tx^-f^ Kaede lCit'<<SV i: LT Kaede2 (0/<^V Kd^^^So 

IIl9li. HeU Kaede (±0) :Rt;?Kaede2 (T0) ^^--i^X-f 
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m • 

wo 2004/018671 PCT/JF2003/010628 

20^ri:{Cf-:/yy :/j}^LXSDS/PAGE<lrffofco •t'^OlSfi. 365 nm^fefiSl^lu 
(0:5^) OM;^'<iJ^ h/V-^^f, T^O^tt. 365nm«ltl40 5>^(^PitJ|Z;^^ 

HI 1 2 (i, ;!js:Biao*^SeK(Moiniji) <Z) p H^Sit^;^-^, 

1 3 (i. :^^m<Dm%W&Miyiomi3i)KVY 3 6 5 nm^Rgl^ Ufc^-a**^^ 

mi 5f4. UV^WM^^M:^^^ h/K^^ib (Momiji2) ^Ir^-fo 
01 6fi. UVflaitW^ore;^^:^' h/VO^^b (Moiniji4) Sr^l". 

f. fi^l*tf(508 nm) Ml*^ (578 nm) 

1", mitHU(508 nm) (576 nm) 

01 9ttsUVTOM<^M^^^ h/Hf"— ^OpHlCj:5^{b(Momiji4)^^^ 
-f, R^ltHl((508 nm) (583 nm) 

g|2 0(*. 365 nm 5:^5fe#^i^{b<DJi^(Momiji) tr^-f o 6m 

g/ml <^Me^T?a!l:tLfco ^^#:ioS<l:M^c•rsfci6^^:#^^^:^v^365nm 

©3fe'T?3t^g|'&'tTVM70 nm;a»f) 650 nm^W:^^;^^^' h/VSr?i!)5t L:/co 
|g|2 1{i. 365nm^^lti^Kt-J:<5^3fe^tt^^b(DJi^(Momiji2)<Sr^i-o 6/z 

©^-T?3t^^<^tf V^ 470 nm:6^fj 650 nm*W^^;^^:i7 h/V^Sfl^byto 
El2 2(i, 365nmMltB#Kt::J:5^3fe#tt^{bOm^(Momiji4)Sr^1-o 6m 
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wo 2004/018671 PCT/JP2003/010628 

g/ml (D^^mmX'm^\^tc, ^iSii^t(Dm^mm!^ir^fcmz.0m^^^^ 365 nm 
©^-e^fe^^Sr^f 470 nmd*b 650 rmt.V(0^%:^^^ h;]^^B\MLfCo 

Exposure time 410 nm 100ms 
Green 400ms , Red 50ms 
DM 420DCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

0 2 4 {i. 12.5%T^yyVT$ Ky^V (Pseudo -native SDS/PAGE) XCD^Wi^^ 
^-l^ ^ Wfe^ -CKi® L-Cx iJ' ^ 7 X.fc^^^^^'To 
WT (Momiji) : 
dl6 ; — ii*: 
ml6 : 

S2 5{i, 365 rm%mkiW^(Dik%:^^^ h /V (dl6) ^Sr^-To 
i^^^f-^ (518 nm) 

3^^516 t°-i5^ (591 nm) 

1112 6 365 xm%m^W^(0^%^^i^ h/V(ml6) ^Sr^-fo 
i^tt^t'-:5^ (518 nm) 
^^^f-i^ (587 nm) 

(1) ^^i^ofe^ge® 

<^||— (^fe^geKJ^N^y/^'l'y^^'^-Y^ (Anthopleura inornata) 

10 



wo 2004/018671 PCT/JP2003/010628 

( 1 ) WBi^^^t^ 6 0 5 ; 

(2) 6 0 5 nm(C43ttS^/V®^#i!:;65 4 7 5 5 0 t?fc-5 ; 

( 3 ) ^!Kl|X#tt<D p H^Stti^S p H 5 ~ 1 0 X-^^X'h -5 : 
:^mM<Df$Ii(D-&mm&Mti. /V^ y ^l^'^^ ^ (Anthopleura inornata) 

(1) nm:k^-M:i>^5 5 3nmXh^ ; 

(2) 5 5 3 nm{Ci3tt5^/VM^ic:0S2 5 3 0 OXh?> ; 

( 3 ) ^mU<l^^(D p H^^tt^S p H 5 ~ 1 0 X'^MXh -5 : 

■^y /Wy^:/5^^i^ (Anthopleura inornata) \ts 9 6;^:oM¥^^t^ M 

m 

^btl'TV^5o ^!;;Wy=¥:^5^-Yi5' (Anthopleura inornata) ^S^gU 
fl^. ^^^"HkT OWmX\^. ^ y /W-r y (Anthopleura inornata) 

■ 

(Anthopleura inornata) y ^ ;6iP>;^^8g©fe0gfiKilr 

*ll5g<oif-o^^MeK (Be-G) (i. OTO^»JX':^1-ii 0 X WSM 
XtL^-fi^^ 0 5 nm-efet>x *fc^ 6 0 5 nin(Cj3tt'5*/VS^3fe'P^itfi4 7 5 5 

o-t?fe5, 

(B e-R) £iTO||Jife^«J-^:?5l-a %MM 
■kWi-^ii^^ 5 3 ninT?fc!9, 5 5 3 n mJC*3tt S^/VMISicti 2 5 3 0 

OTfe-So 
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wo 2004/018671 PCT/JP2003/010628 

( a ) iB^J## 1 Xfi 3 KBI^OT ^ J Wm\\ ; X«x 

(b ) i3^J#-t 1 x« 3 tj:iB«i<^T ^ y MgB^iJtc*5V>x i e>igi:ffl<^T ^ j ago 
TfcJ;v\ >a::i3, %W9.W^(0 v^md^^. pH5~i OT?^;tT^§r.i:0S 
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wo 2004/018671 PCT/JP2003/0 10628 

ix}t3 idis^ vtcT^y mmmz-M Lxm^^bWcmor^y mo^K^, 

(Anthopleura inornata) c D N A 7-^ :/7 JJ LX PGR ^ff 

(2) ^^m<DW:^m&w 

:^^m<DM~<^^^M&M\'i. (Trachyphyllia geof froyi) fejfeo? 

( 1 J; O i^fe;{t*bf^fe{C^{bU.iai®®«;t;OS 5 0 8 nin(ii^) 

2itt;55 7 2nm Xh^. m^m:k&m^ 5 1 8 n m m) JtD'SSlnm 
(f^) Xh^ ; 

(2) 5 0 8 nmJc*5(t«^/V'®^3te^iC (iii) 9 8 8 0 OM- 1 c m- 1 

•3, 5 7 2 nint:::feltS^/l^Si3t^ii[ (f^) ;SS6 0 4 0 OM- 1 cm-lXh^ ; 

(3) »^J|X^;6S0. 8 0 iWO RUO. 3 3 (#) Xh^iRXJ^ 

(4) ^feJt■0^5^&^^)pH^S^±^COV^T©pKa (i*tC5. 7 Xh^ : 

1 =f (Trachyphyllia geoffroyi) tt, flJJiai!)^^ y^l/'f-^^ (O 1 ®-C% 
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wo 2004/018671 PCT/JP2003/010628 

■CfeO. ^%miz^^\t5 1 8 nm (B) S.TJ^5 8 1 nm m Xh^o t.tc. 
5 0 SnmiC^SitS^/Wf&^^iC (i^) l;i 9 8 8 0 OM- 1 c m- 1 "Cfe !5 . 5 
7 2 nmlrjottS^/l'«^^ (5^) l±6 0 4 0 OM- 1 c m- 1 T-fcSo 

fJ:J;o-r4#Jt<^»Jia-^^'ir©-^— (optical marking) ^5 pI|g-T?fe-5, 

m : 

*l&§g<^^i:<^^^meK«> T1f $/^':^;^;^^'1^:^=r (Scolymia Vitiensis) 

( 1 ) ^^m<DmM\z. X <o m^7!)> ^i^^\z.mi\:. ummu:ki^-M:7!)^ 5 0 8 n m (^) 

Rrl5 7 8 nm (#) Xh'O. 1k^m:k^m^5 1 8 nm (i^) RU5 8 8 nm 

(2) 5 0 8nmlC4oft5^/VM^ic (ik) i 0 2 2 5 OM- 1 cm- 11? 
fct). 5 7 8 nm(C*5tt'5^/V'!a^^^ (|^) 7 6 9 5 OM-1 cm-lXh 

(3) t^i^m (M^) ii^O. 4 3 im) RW. 5 1 m Xh^iRXJ^ 
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wo 2004/018671 PCT/JP2003/010628 

(4) (5 0 Snin) © p H^^^4^^:oV^■C p K a 5 . SX'&Os (5 
7 8 nm) <^pH^g14lCOV^TpKa;5S6. 5-e$>5o 
T•}^'$/^•^;^f^?f•V=^ (Scolymia Vitiensis) tt@^i4<D^^*:f->'=f-e. /hM 

■ 

m-^.t^^^'^^mtU Bi&m^WiAii^ 5 O S nm (^) RV^5 7 8 nm (f^) 
Tfel?. ^5t^^£;6f45 1 8 nm (B) ^ti;5 8 8nin (f^) "Cfc^o *:^C^ 
5 0 8 n mtCjSlt ?>*/V^3fe^iC (ilt) « 1 0 2 2 5 OM- 1 c m- 1 T-fc t) . 
5 7 8 nmlc::fclt5^/>®3fe^iC (#) 7 6 9 5 OM- 1 c m- 1 T-feS, 

ICioT^jecDJ^iiax l§tXf4^eK<^v-df:x^ (optical marking) ;&SpX|gt» 

( a ) @B2?IJ#-t 9 lCiB®<Z)T 5: / ; Xit. 

: 
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wo 2004/018671 PCT/JP2003/010628 

^^^L, mn^^. ^^^-M:. pHMSftj^i^O^^tttt, SB^IJ# 

1 5xm 7 {cis^ ufcT ^ / ^ia^mwcsH^j#-^ 6 , 10, 1 2. 1 4, 
1 6 x« 1 8 \cmm bfc*^iB^j©if ^^^jffi-r ;5 ^ <b tj; o ii^ 7 -r -7- 

© »T>T- ^ ±IB L ^ P C R i •? . f^H L fc D N A»f >t Sr)1S# 

(3) *l&ig©DNA 
;d»<^DNA;55Wf>ti/'5. 
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wo 2004/018671 PCT/JP2003/010628 

^K1-5DNA : 

( a ) 2 \z.wm.<om.wsm 

( a ) iB^J#-^ 3 \Z.%Wi.(OT ^ J MIB^J^ = - Kl-^ D N A ; 
— K1-^DNA: 

:2f:|l§^(Z>B-<^fe^SeiC^lr3-Ki-5DNAOH7fe5A#:^t LT«x iJtT 

( a ) ia»-^ 4 ie:|B«©4^ffi^J ; 

( b ) iB^J#-^ 4 leifeftOi^E^J {c:43V NT l b^i@<^m^<D:X^, @mjtt;« 

;6 * © D N A ;65 ^ If 5 o 
( a ) Sa^J#-^ 5 fclBS^T ^ J 1kW^\'^ => - D N A ; XW:, 
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wo 2004/018671 PCT/JP2003/010628 

1-'5DNA : 

( c ) ia^j#-^ 6 \!itm<Dm.mmn^^-t:b d n a ; xi*. 

( a ) ia^J#-§- 7 (e:|E^«7)T ^ y i^iB^J^ =« - K1-§ d n a ; Xf*. 

(b) E^Jll^8(C|B^(^i^SiB^J^W1-SDNA„ 

(a) iB^J#-^9{C|B^OT$y^E^JiS:a~K1-<5DNA ; Xfi^ 

(b ) BB^JS-^ 9 tclBttt^T ^ y ^ia^J^^:jt3V^-c 1 Ti^bWamoT ^ ymo:>X^. 

f SDNA : 

.(c) iB^J#-^l Q\Z.^m(OmMS!M^^'t^T)l^A ; 
(OWti:6*©DNA;&sWbti/5o . 

« 

NA ; Xfi. 

(b) iB^J#-^l 2, 14, 1 6XI±1 8lC|a^(^:^S@a^iJ^:t1-5DNAo . 

#^6^37°7-^-7-<^ffiv^fc/-J^y^7~-^^S^^;S (pgr) {c^oxMit 
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wo 2004/018671 PCT/JP2003/010628 

MPt-\'S.^ Molecular Cloning: A laboratory Mannual, 2nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989, MU^l^l Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) tC|B^ 



(4) :^^m<Dm^^:^-^^ 

■ 

7^ ••v/l'hi^ai^y:^ • T^y*— ■^A'fe-f" (Bacillusstearothermophilus 

maltogenic amylase gene), /^f-A'T^ • JJ :^ * ^ ;^ a T 

(Bacillus lichenif ormis alpha-amylase gene) , /^^/V;^ ♦ T 5 o U -ir 7 7 

'BAN T ^ 7 —^jS-Bi^ (Bacillus amyloliquefaciens BAN amylase gene), 
/'^'}-)\'7. ' f-f'f-]) • T/W* ]) T'cixT— -^31^^ (Bacillus Subtilis 
alkaline protease gene) ^ L< fi/<^/V;^ • 7^^/^^ • =¥i^n i/^—- ^jt-^^^ 
(Bacillus pumilus xylosldase gene)07°n**-^x t.fc\ty 7^^^ ' ^A^O 
PR^L<H:PL7'P^-i5'> :^Ji®© lac, trp^U< «tac T'a^-^^iCifjiS 
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T-1 i;^ ^ ti^:t^^ l^MB^) T'n^-^. fcttTxy iJ^-Y/l'^ 2^^^ 

^iinmw.^y^^^-^ummx.^rf/'^^;^:^ VA RNA ^^—Y-f^h 

'^m\^ir^DiiAmM^M.^\.xhi:<.^(D-mt vxi^sY 4 ommi^M^ 

ii-tLXtt, 'B^iIxL^^^ v^t FP^^W^ViS'— ^ (DHFR) *fcf±>>>^1^y 
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(5) ^^^momnu^w 

^%mm(Omh \.X\t. HEK2 9 3aR HeLailia. COSJHBjia> B 

5^la;05^^fb4^^ fil^ffx f-y^P-v^-fej^^.-feWt'^^oi (Saccharomyces 
cerevislae)^;fe:{:i"9",y;& • rJ^/W-^U (Saccharomyces kluyveri)^ 
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"C# S (Fllx.fi> Baculovirus Expression Vectors, A Laboratory Manual ; JtU? 

h • h 3 -/i.X •-f^'-^Wdf^y^./^^^^n i^-, Bio/Technology, 
6, 47(1988)^tSB«)o 

(Autographa californica nuclear polyhedrosis virus) trffi § t ii^X^^^ 
W:,MM^h UXfi. Spodoptera frugiperda (D3^MM^i^Xh^ S f 9, S f 2 

•r::^3.7/K ^-•^-f5^-7y'-^:/-T>'K-;«;i^/'«::^-(W. H. Freeman 

and Company) , =3.— 3—:^ (New York). (1992)), Trichoplusia ni (DlP^^^jia 
T'fe 5 H i F i V e (^ If h n i^:!. ^^tiii) ^^^VN^ jJS-Ct ^i- 

Wi^^^m^^^xi^m-r^o wwrn^w-o^^mm^h. ^wmmnn^^mm 
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-:^^(DUi^>^m^1tm^:t>^^^ti-^h^7y^-m. S-SepharoseFF(7 

K-r5DNASr#5Ci:}0S-et5o ::©DNA^ii^/dt|gmm}-#Ai'5 ;i i 
5>^l^©ffi5:f^ffiSr:$>;K'i-5^fe(D— oi:bTx FRET (^^*R|j^^^/V'^ 

T:/m^geK (CFP) -e^^liLfc^-o^^^-i, ^r<D:^^geSi: LTO 
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n^^^m&w (YFP) vWi^Lfz.m-(D^^t=s:mF^'^^:Ltic^^, n 
(CFP) ^y^i—^^tLxf^^:^-^, m^omxFRBT mtft^m^^^i' 

^•^^tm^ Lx.^fib (D^^mtMiz. J; o X ^'f-mon:Ei^m Rr^-fbi-s, 
i)^. 2 mm<D^^(D^mjf^^Ki:'^xj&^Ltct^(D^h*i--^^(D^m(Dm{p' 

#l^:> FRET (^^^Jl^a^^^/vd?— fe^) (ii^sjts 

* 
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1 5 Xfi 1 7 ICIE^ UfcT $ / ^@B^JjS^U«iB^J## 6 , 8. 10, 12, 14, 
mM©ill'a'^^Se^^='-K1"SDNA^#5wi;5S-e$-5o -<^D 



25 



wo 2004/018671 PCT/JP2003/010628 

1^«:> TpNEOj (p. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 
1 : 327) ^ TpCAGGSJ (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) ^ 

rpRc/CMVj (^ t* h n y :y%m X TpCDMSj . (-f >- h D ^fe B 

M^-^^ ^ -Xit^ rpRS303j , rpRS304j , rpRS305j , rpRS306J , rpRS313j , 

rpRS314j , rpRS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122:19-27), rpRS423j , rpRS424j , rpRS425j , rpRS426J (T. W. Christiansen, 
R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

BB^ BalbC-3T3 ^Jia, NIH3T3 ^JS, CHO (Chinese hamster ovary) iSliax HeUilW 
ISx NRK (normal rat kidney) iiia, rSaccharomyces cerevisiaej ^^ifO^S^IS 
•^;^JIiS (E. coli) mSkti:^^^mi-^^t7!)^X^^o ^—(Oi^±mS^^(D 



26 



wo 2004/018671 PCT/JP2003/010628 

^*). ^h=i^KyT, /^mW. =f/Vi^#:x ^m^m. ^/l':t^y-J^:^j:^ 
y h 09) ^m'^W^Ikm. (ATTO xi^^/Wp«-i>T-^7-rif-) /£^Sr^V^T 

1 STS^^j^feSr^m-rS^^fix iilS^4 90~510nm, i^^SlO 

,Ell^^5 6 0~5 7 5 nm, ^;)t 5 7 5~5 9 0 nm^gt^^^/l-^— ^^^-f 
S ;i i 

;6S5 1 8-efe-5ijtfe^:^mi-5»'^tts i!)jg^4 90~510nm, ^^510 
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B}B%5 7 0~5 8 0 nm, 8 0~5 9 5 nml^oy ^ JV^' — ^'^^-t 

(8) h 



(1) total RNA<^tttU 

^^^(^^iJ/V^yd^i^5^^i^ (Anthopleura inornata) ^ffiV^^Co ^^Ufc^U 
/V^ y ^ ^i' %?L#i£T'# t , Sfifi l^vJ^s (CTRIzol" (GIBCO BRL) ^ 7. 5 
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m 1 Mx.X^^'ei^-r^XV^ 1500xg T* 10 Ufco ±^K^ o o ;J>;l/A 1. 5 

ml^MX. 15#K^#b:fe^. 3^mW^mVlto 7500xg TM5 b^o 

±»Jc>r y7'o/NV->'W'3.75m 1 iSr;!jPx..l5#K^i^b:fc^.lO:»-ra^fibfco 

nOOOxg -e 10 ^rejS'i:?L'^o ±M^Sri#T 70%ai^y— /V^ 6ml JP;tT lYOOOxg 
■C 10 ^m^>b L1to ±m^^Xm^^ DEPC tK 200/i l T*^^ UfCo DEPC tKt?^ 
jll bit total RNA 100 f&tC^Jgi UT 0. D. 260 i O.D.280 O^giSrSaSLT RNAit 
S.^m^fCo 2. 2mg total RNA ^#fCo 

(2) First strand cDNA ©-^^ 

total RNA4Mg ^-d^^b^ First strand cDNA (D-^^^y h "Ready To 
Go" (Amersham Pharmacia) J; ?) cDNA(33/z 1) igr-n-J^ b^fco 

(3) Degenerated PCR 

-a-fife bfc First strand cDNA (33 ai 1) O 5 3 m 1 <^ilM i b T PCR ^ffo tCo 

:5)-^^^lliU mSSB^iJic^^bjllbf^Mbyto 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (ga^J#-§^ 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAARTT -3' (primer2) (ia^J#-^2 0) 
I ttW/v^:/. R^:iAXW:G^ YfiCXfiT. Vf^iA.C XfiG> DfiA,GXli T. S 
C y.\% G, H « A, T Xf* C <lr^1-o 



PCR SJ^?^^^ 

T^'T'W'— h (first strand cDNA) 3Atl 

XIO taq /^vVr^ Sjul 

2.5niMdNTPs 4/xl 

100 M M primerl 1 M 1 
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100 jjL M primer2 1 ;t 1 

^ y Q 35az1 

taq polymerase (5U/ nl) Ifil 



PGR KJt^^W 
94*0 1^9- (PAD) 

94'C 30 # {Mm 

52X: zofj^ (T'y-r-^-o^^oT^-y y^) 

±|E3 y 30 f->r iJ' /Vff V^. T::^- y ^'^^MS^I: 1 f-^ jJ'/VCl* t K: 0. 3*0 
72^ 7^ 

-iH] g o PGR 1 M 1 ?SrT h t ur. p — 



(4) 1^7'^5^^-=:^^2StUJ^£Si3^JO^Jt 

L tc DNA »f ^ pT7-blue vector (Novagen) 7 -Y -i^- a :^ b fCo i^li® 
$5^ (TGI) Id h7:/;^7;t— i/'a :/LT7'/l'— 2)^17^ h-feV^>>3 ^'^IrtTVV 
eVN=iD--<^;»CJiSctl? plasmid DNAtr!f*|iLT> #A$i^fcDNA^;^-0^j|^ 

3'-RACE ^ J; 5 Jt^i^±* © ^ P - ^ ^ ^^TO fCo 
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(5) 5'-RACEife 

Degenerated PGR X^'^h^fc DNA Wi>i(D 5'm(Dm.^MM^^'&'t ^txLi^\C 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^ffiV^T. 5'-RACE fe^tro fc. mmtLX (1) "ClSiSlU^ total RNA ^ 4^ g 

dC-tailed cDNA ©— |sl g (OM^i^it 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primerS) (iS^J#-^2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (iB^J#-^ 2 2 ) 

5'-ggccacgcgtcgactagtac-3' (primerS) (i3^J##2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (iB^J#-^2 4) 

T;^a— ^y/vm^^i&-r%iii|'i$tufc 200bp (^/-^^^ K^^ ?) a L,3»iS{Lfc„ 
J^SS! U fc DNA m}i ^ pT7-blue vector (Novagen) Kyy{ i/- 3 L fCo i^BM^ 
(TGI) i/3 V^LT^^/W /}nI7^ b-fel/^iXa ^^^ffV\ 6 

V^3P^— ©ii^liMJ; t) plasmid DNA^iWlSlUT^ A $ ttfc DNA »f>i- ©i^^SB 

(6) 3'-RACE-;& 

Degenerated PGR ttfc DNA m)^ O 3'iHBgP^tt. ( 4 ) (Om^mWk%X'^ 
hkltzJ^m.^W<Z.'(m 7°7 ^ i y =? dT T't -^-O PGR T#^c„ilM 
i UT ( 2 ) -eiSii Ufc first strand cDNA ^ 3 m 1 ^ffi t fc, 

5'- AGGAGGTGGGCTACCCTTTG -3' (primer?) (@a^J#-^ 2 5 ) 
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PCT/JP2003/010628 



PCR E!tMlf&^ 



T l^-f h (first strand cDNA) 



3fxl 



XIO taq /^5/7t — 



2. 5inM dNTPs 



20 /xM primer? 



10 jLi M 5}- y =f dTprimer 



^ y Q 



35 All 



taq polymerase (5U/ ju 1) 



Ifil 



PCR Rm0kW 
94*^ 15>(PAD) 
94t: 30#(^tt) 

±E 3 ;^ 7" y y ^ 30 f-'f /V'fro fco 

T:ffu—7.^;v%%%m-^^ i^U^ibltm lOOObp <^/^:^ K<£r^ t) W L> i^glU 

fCo MM b fz. DNA »f pT7-blue vector (Novagen) (Jl 7 ^ ^ 3 b 
eVN3a:r-<D;>Cii||it3 plasmid DNA^|tSlUT> #A$tufcDNAKff;i-0:^S 
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tfc First strand cDNA LT PGR ^fir-ofco 

F- CCCGGATCCGACCATGGCTACCnCGTTAAAGA -3' (primerS) (@B^IJ#-^ 2 6 ) 



PCR Rjl^MM 

'ryifU^h (first strand cDNA) 3/tl 

no pyiohest ^< -y y r 5^1 

2.5mM dNTPs 4ittl 

100 jjL U primers Ifil 

mnH :tV =^dT:f7^^— Ifil 

35 /il 

pyrobest polymerase (5U/ 1) 1^1 



PGR 

94*0 15>(PAD) 

94t: 30 # (Mm 

52''C 30# (-ify-f-^—com^^OT^^—Vy^) 

T:^f o — ;=^-//K^«^^ijj-C\ Ml^^tlfc^fy llOObp <D/^V K^-^ 0 tb J^M 
UTpRSET vector (Invitrogen) BamH I ^ EcoR I gp-^iJcif-:/^ =V^UT^ 
(JM109-DE3) ■^mW.^'ttCo ^m.Smtli^mKms-tagim< i 5tC 
3 h 7 ^ h Lfc(DX^mm^}t Ni-Agarose gel (QIAGEN) b^o J^MO 
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^W\A-Z i-^mWBW (Be-G) <Dtt« 

(1) %wm'&.(omx 

20MMfe^M6 (Be-G). SOmMHEPES pH7. 9 ^;SrffiV^TM;^^^ h/l^<lr 



1 

















1 Be-Q 


605nm 




47550(605nm) 






229a^. 



(2) pHiS^ttOSlI^ 
pH4x 5 : i^^z-^y^T — 

pH6 : ])'yW<v^r^ 

pH7, 8 : HEPES/^y7T- 
pH9, 10 : i/y e^V/^y^T — 

* 

HI 2 <D^^d^ hH^-b^^ J; 5 fcs pH5~10 ■Cfc'-jJ' »i[(4^^LXV^fCo 

(1) total RNA(^JfitfcI 

^^(D-^]) yi^-yf-^^ (Anthopleura inornata) iS^ffiV^fCo ^^Uifc^y 
;V^y^>'i-^ ^ ^^^X-'W^^ mfifil ^^^y-t^lC-TRIzol" (GIBCO BRL) ^ 7. 5 
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m 1 1}[iyLX:^^i^i-4:^L. IBOOxg t? 10:»-M3^iL^LfCo ±^lc^ n p tI^/uA 1. 5 
ml Mix IsmSUWl^t.^. 3^mW^W.\-tCo 7500xg -e 15 ^^F^ii/L-' LfCo 

±^tc-f y yp/-?/ -r/i^ 3. 75m 1 §r;!inix i5 ^mMWhit'^, lo ^m^ULito 

ITOOOxg 10 :$>F^3i'L^ Lfc, ±^Srj|^T 70%^^^ y -/ViSr 6nil Mx.X 17000xg 
1? 10 :$)-r^3i'L^ bfco ±?t^SrJI'Ctt®=lr DEPC 200 h 1 T?^i^L^o DEPC tKi?^ 
M Ixfc total SNA ^ 100 f&lC^^R LX 0. D. 260 t 0. D. 280 (DU^MI^ VX RNAiS 
S^Sllofco 3mgO_totalFNA<l:#fCo 

(2) First strand cDNAO-g-^ 
total RNA 4Mg ^Sr-^ffit^ First strand cDNA O-g-^^y h "Ready To 
Go" (Amersham Pharmacia) {C J; 19 cDNA (33 n 1) ^-^fife LtCo 

( 3 ) Degenerated PGR 

-^^Lfc First strand cDNA(33m D O 5 3^ 1 ^ilMi: LT PGR ^^f ofc, 

5'- GAAGGRTGYGTCAAYGGRGAY -3' (primerl) (IB^iJ*-^ 1 9 ) 
5'- ACVGGDGCATYDGVAAGAAARTT -3' (primer2) (ia?IJ#-8- 2 0 ) 
IJi-Yyi/>'> R{iAX«G, YfiGXfiT. V{±A,G XtiG. D{iA,GXW:T, S 



PGR ^jS^ISi^^ 

-r^/T'l^^h (first strand cDNA) Zfil 

XIO taq /^2/7t^ 5/il 

2. 5mMdNTPs 4jul 

100 ju M primerl 1 M 1 

100MMprimer2 1/il 
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35 All 

taq polymerase (5U/ fil) lul 



94*0 15^ (PAD) 

94'c 30 # mw) 

JhlS 3 ^ 7" if IT"^ 30 ^ /HtV T = 
TiffCo 30 f->r jJ' /VNfCD tag f± 43X^0 
72t: 7:9- 



•y :^^iaSSrif-^j5^/V'::^i:;^:o. 3*0 



-HI g © PCR SJt^'C# 1 /1 1 i^T" h i: UT. 1> o 

C0kWVPCR^ff^rz^ T:ffx2-y^^/um^^W}X\ 350bp tr^fJtUL. mMh 

(4) ■^■:f^u-=^:^^:RumMmi\(o^^ 

b fc DM Bff >t" pT7-blue vector (Novagen) 1 7 <f — a L fc„ ^/cil^ 
:^ (TGI) \Z.hv>:^y;i—;^—i^By\^X:f/l^—7l;s94 h-fe W^i^a :^Sr^TV^^ 
gV^3 P^— 0::'^J1®J; •? plasmid DNA ^mMl^X. WA^i^tiTMAm}i<Ol&^ 

3'-RACE ife J; 5 mB'J-^^ ©^P--:/i/^S:fTofc, 



(5) 5'-RACEfe 
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Degenerated PCR 'X:^^h^^ltc DNA myr<D 5'm(OmmMM^^M-t^it1ib\Z. 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
S^ffiV^T. 5'-RACE jfe^fjofco ^tLX (1) ■vmUVfc total RNA ^ 4/ig 

^'&(DBi^^^<D DC-tailed cDM (D—B g (Di^lf^Kn 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primerS) (E^J#-^2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (Sa?U#=-^ 2 2 ) 

5'-ggccacgcgtcgactagtac-3' (primerS) (@S^IJ#-^2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (ia3?!|#-^ 2 4 ) 

T;^f p-^y/w«^^ft-C,iiiti$ti.:fo 200bp (^/^i^ V) a U.iNlfMUfCo 

ffi®iLfcDNA»fJt^ pT7-blue vector (Novagen)t 7^ >5^—i^3 VLfc„ i^mWU 
(TGI) hy:/;^7;i— ^^3:/LT>^/V'-7j^!7>r h±u^i/3y^n^\ S 
VN3 p =-<^:^M j; 5 plasmid DNA ^J^^ LT. t^fc DNA fW>t©JigiB 

^ DNA i^-^^J^y-f-izX^ ^^Ltzo 

(6) 3'-RACE^ 

Degenerated PCR f^tl/fd DNA ©fitO S'illlglJr^'fix ( 4 ) ©igSE^J^^-t?# f> 
tufclt^^^fCf^iSt -r- i :^ y dT y 7 -r-c^ PCR X%tComM t 

LT ( 2 ) -ei^]^ Lfc first strand cDNA ^ 3 m 1 LtZo 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer?) (MM^-W 2 5 ) 

PCR ^jt^mu]^ 
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b (first strand cDNA) 3^1 

XIO taq /^yyy— 5^1 

2.5mMdNTPs 4m 1 

20 M M primer? 1 M 1 

lOjuM :ty =?dTprimer 1m 1 

*yQ 35m1 

taq polymerase (5U/ m 1) \vi\ 



PGR WJ^Mr 
94*0 l^(PAD) 
94*0 30^3>(^t4) 

±IB3 ;^'r 5^7"^ 30 f--Y ^/vfroifce 

r^n^-p^^/v^m^^wnx^ m^^ti'itm looobp ©/^^ K^§]t) wu^ i^iiu 

:/to JWM bfc DNA Wf)i ^ pT7-blue vector (Novagen) ^—i^ al^Ltc„ 

av^3D^-<^:;^J©®J;l9 plasmid DNA^iSi^UT, #A$tlfc DNA if^tOl^S 
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tz First strand cDNA ^mUt LTPCR SrfrofCo 

5'- CCCGGATCCGACCATGGaACCTTGGTTAAAGA -3* (primerS) (Sa^J#-§- 2 6 ) 



T-l/'fV—Y (first strand cDNA) 3^1 

XIO pyrobest /^V7r^ 5^1 

2. 5ioM dNTPs 4^1 

100/iM primers 1/xl 

^ y Q 35 /il 
pyrobest polymerase (5U/ m 1) 1^1 



PCR UM^W 
94*10 15)- (PAD) 
94t; 30 ^> (^tt) 

521C 30# (T'^-f-r— O^M^©r^— y 
72'C li^ (S^©#;S) 

4'C-C'{i^i$ 

7;{;a-;^^/VO«^^lbT% UOObp O/^i^ K^Srt)!? W 5^SS 

LT pRSET vector (Invitrogen) O BamH I ^ EcoR I ^-^tCf-y^jJ' n — c:^ y UTs 
■XmU^ (JM109-DE3) -e^^^^fco ^m®e^iN5K^S^^:His-tag}^f^i•< 5 
^yy.Yy^ Y Lfc (^T-B^M 6 (4 Ni-Agarose gel (QIAGEN) T-J^M Ufc, J^iiO 

:^jfe(4ftM<^::^c h3-;H-*Cfco r(^^^Me®^B e -Rir^^S-f-^o £^ 
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MMmB-3 i-^mmBW (Be-R) <o^m 
(1) tftmui^moim 

(Be-R) ■^(:i553nm(c:S^ItX<Dt:'-^>&5^&btufc (^2, E|3)o 



2 

















1 Be-R 


553nm 




2S300(553nm) 




>pH5T?«:L 


229a^. 



(2) pH^SffioSllS 

^ pH (omwii^uiikom <9 ^ 

pH4, 5 : g^^/^y77 — 

pH6 : ]) y^^^y7T — 

pH7, 8 : HEPES y 7 T — 
pH9, 10 : ix://-^5/7 7^ 

■ 

#.^{cWtf^^^J{cotaLf-^^:JTrachyphylliageoffroyi ^^Mfiit^ 
(1) total RNAOjfittl 

Acid Guanidium-Phenol-Chroloform ife'C total RNA ^^ti&tt} UfCo 
^^Ufct3Li^i^=^?l: Multi-Beads Shocker(^#:W) ?^ffiV^■r^tt^^^^'X♦ 
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7ai/-/W/^cta3!j^/VA^iD;i, it'L^UTSS®. DNA t RNA ir^B-t 
5o RNA iSr-^tf^K® ^ isopropanol iZ.MA.^'bi'^ t x tt^t total RNA 

(2) RNAO!^$a 

w 

01igotex-dT30 (Roche ^hj^) Sr^V^T, total RNA mRNA Sr^ilUfCo 
total RNA 01igotex-dT30<super> i:M:^^ »UT RNA (D 2j5c^3t^^ t 

T/5»e>x 3 7t:-CRNA i Oligotex-dT Srjg^$-^5o M^s ^'bir^ts 

mRNA ;6S^ai$tl.fc±?i;i^#b*T.§o01igotex-dT trlEt !9 ^V^fci.ethanol t NaCl 

■emRNAefc®i$*&> ;4«:t^Ufco 

(3) cDNA Of^Ui 

TimeSaver Directional Cloning Toolbox (^{C Amersham pharmacia 
ffi V N r cDNA if >ft f^M L /Co 

mRNA ^iJOBUr 2^>C^5tt:;^Lfc^. First-Strand Reaction Mix DTT i: 
Notl-dT primer ^^{JliDX-. first-strand ^'^l^ir^oMi^^t^^^ Second-Strand 
ReactionMix second-strand ^^^L^ HM(D7^^<y:lJ 7 J^'^^M't^o 

J^jiaUfc double-stranded cDNA Oji^^gl;: EcoRI adaptor Sr#ltx NotI S'^IM© 

^:^yV-t^„ t> 5— ^^/•«i^;<7 7^-eMMUx. cDmm}ir (Ecori- Noti) ^ 

(4) Expression Cloning 

pRSETB (Invitrogen ^M) \^ EcoRI.Notl h ^mif^i^MLtc cDNA ^jf A> 
i^— ^ai^/if- ICj; 9^^U. iO:J'i3— Kaede t^ifeUfCo Kaede (^T ^ 
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(5) mM'^fowsK 

# f>i^fc:^^ cDNA O N JkSgtC BamHI f"^ b C ^Wi^ EcoRI i^>f b Sr^tt s 
pRSETB(Invitrogen^) l^lin frame 'Cf-^^J' LT^:^MMO JM109 DE3 

:^-C|§^$-&fc,l§^ge riN^JSOHis-tag ^SrflJ^ UT.Ni-Agarose geKQIAGEN 

(^3)o 

mty^^^ h/W*. UVMI*MSr 480nm-C®!)®U-CSiJ^U (0 6). i^^W 
^ Fluorescein (Molecular Probes ^) JtlSS U-C^ttJ byt (^ 3 
Kaede (^)m3t#i4^J^TO^ 3 {^^-f. 



13 

Kaede 



(nm) 


(nm) 


(r^ • cm"') 




(pKa) 




^ : 508niD 
^ : 572nm 


: 518nm 
^ : 581nm 


^ : 98.800(508nm) 
: 60,400(572nm) 


: 0. 80 
: 0. 33 


St: 5. 7 
# : 5. 7 


225 



( c ) pH 
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tti bfc pKa ^±W.(Om 3 t iz^ Vlt 



HeLa MKl LIPOFECTIN Reagent (Gibco ^) ^^V^X Kaede ©atfe^^^A U 
fCo m7tt, 470nm 510nm om)fCil^Lfct)(D-C% ^A=^ 9 

HJiSMC- 3 : Kaede (D—MW^it 
Kaede (*Egi:i*:?r?^^"rSfc«). Vic 

MWM.Ibi^l^M^i)^h^o ^-"Cx Kaede 158 # a <^ h l^;^::^ y (T) ^T7^ 

^=.^^ (R) fc, i60#i(OT7=>' (A) ^^;\^i'^ym (E) Jdgifeu. 

^M^^f^MUfCo ::(D^^W^ Kaede 2 ^ Ufc„ Kaede 2 (DT ^ / ^IB^JS.t;'^ 

^un^BJii^ow^m^ 7 fc-ttb-etb^i-o .12. 5%T ^ y /vT ^ f-j^/v 

01^>'7°/^^^^L>fcV^fl;^^ib (Pseudonative SDS/PAGE) {C*^V^X. Kaede2 

«: Kaede X U ^iS^i^i: UT/^i^ F;^^:^^^^!/^^ (0 8)„ HeU fNajSOil 

WKl^lJl Kaede, Kaede2 ^^m^ttct^. Kaede «BJ f>;0^(c:iE^-C/j;V^^3g 

/N°i?-:x^^U3to Ud^Ux Kaede2lC*S-V^X«iE^l::iPBWSri^{C^— ir*7"-f 
^$t^.yc|gm^^•^5'->'^*Ufcl (|gl9)p 

-.m Mlt^^fi^J Kaede jJ' RcD^if 
^ (^) ^ffiMKliS Kaede <Dii^d*e)?5^-.©^5fe#tt^^tti5'>'/'?j5^S©^»f 
^#5o 12.5%T^ y/l^T^ Ky/K^«^^ib(0)^;^ri. 365 nm MItic J; !P 
27kDa O Kaede 5^^*^ i7kDa t lOkDa (D^zf'f- K^Hl^^r^ iX5*Sr:^ L (131 0 

365 nmMI*)ilJ; 508 nm CDMjit;6SM/> U ^12 xm (DWSJ&i^ 
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mmm D - 1 -.rnmi)^^ om^'^^m e it^^ (Momi ji) (Dmm 

(1) total RNA<Z)ttffl 

f-i/:? (Scolymia Vitiensis) ^ffiV^yto T1f ^ /^•^;^f^1^>'=^■^^:/•^— 

#V^fc1^>'=^ 10 ^^AlJi'TRIzor (GIBCO BRL) ^ 15 ml AP;tTl^#L. 
1500 X g 10 ^r^Ja>L^ Ufco ±tSJCi;' u P 3 m 1 ^M^. 15 #P^a# L 

fc^3i^»*U^o TSOOxg-ClSrJJ-^i^'L'Ufce ±mie:-r y7'n/^y-;V7.5 
m 1 15 lO^mW^UVito 17000 x g 1? 10 ^^i^.L>Ufc:„ 

±^^^#X 70%=^^ y -/l^^ 6 ml iP^T. 17000 x g 10 ^Wi^iCfUfco 

DEPC tK 200 Ml "C^iiU/Co DEPC Ti^XWMVtc total RNA ^ 100 
fglC#J^LT O.D. 260 O.D. 280 OffitrSO^UT RNA Jg^iSrSSofco 230 /zg 
(D total RNA ^#fCo 

(2) First strand cDNAO-g-^ 

total RNA 3 Mg First strand cDNA (D^^^^y h "Ready To Go" 

(Amersham Pharmacia) iJl i «J cDNA(33 jti D ^-nJ^Ufcio 

(3) Degenerated PGR 

Uyt First strand cDNA (33 ;* 1) O 5 3 nl Sr^M t bX PGR Srfro ^t. 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primerl) (@B^J#-^ 2 7 ) 
5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (ia^J## 2 8 ) 

PGR Ri^mm.^ 

T'yzfV—y (first strand cDNA) 3 m1 



X 10 taq y^vyy^ 5 Ail 

2. 5m M dNTPs 4 m 1 

100 iuM primerl 1 M 1 

100 M M primer2 1 ju 1 

^ y Q 35/11 

taq polymerase (5 U/ /z 1) 1 M 1 



PGR S^S^i* 
94 X. 1 ^(PAD) 
94 "C 30 13? (^tt) 

52 30 # (7'7-Y-^>-©^M'^<^T=-y i^:/) 

72 'C 1 ^ (T'y-r-rH**) 

0.3 "CTffi^o 30f--r:{^/V^<^m^H:43 "Co 
72 "C 1 ^ 

4 "C-e{^# 

-iHlSOPGR^jST-^btifciiiPiSi^l jul Srx^-y^-bi: U-C> M 
IrI C^#-C pgr ^n<ifto 7:^u—7. ^ ;vmMMWi'^=fW- $ ti/fc:^c t S <^ 350 bp 
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(4) '^:f ^ xi^=-i^ ■ifRXM.^WM(0^^ 

^^L^t DNA 81?^^ pT7-blue vector (Novagen) V Lfc„ 

(TGI) Khy'yp^y^—:^—''yBy\.x x-gai #^eT'C^/w-j^ y >f h -fe 

V^-^aV^'aW eVN3P=^-(D:'i:MJ:>3 plasmid DNA^*»i[UT. 

flfz. DNA ®f;t(^MaB^'J ^ DM 3t i 19 Ufco # hf\^ftM^U 

(5) 5'-RACEj* 

Degenerated PCR "C^^tLfc DNA ifJt<Z) 5'ffi!l©ife&«Sa?IJSr*^i-5fc&lJ: 5'-RACE 
System for Rapid Amplification of cDNA Ends, Version 2, 0 (GIBCO BRL) ^ffiV^ 
-C> 5'-RACE ^S^tro fco UT 1 ) -eSSS Ufc total RNA 3 m g ^ffi l-:/to 

DC-tailed cDNA IhI @ (^iiitig{C:{i 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (SB^J#-^2 9) 
5'- AGTTCACACCATGATAnCAATATCATA -3' (primer4) (@B^!l#-^3 0) 

5'-ggccacgcgtcgactagtac-3' (primerS) (SB^!J#-^3 1) 
5'-TCTTCGTAAGTCATGCTTCGnC-3' (primer6) (ia3?!l##3 2) 

^ n -i^/wm^^W) T\ § tife 400 bp y K ^ >? W U;/t, 
ifSiS bfc DNA ifJt ^ pT7-blue vector (Novagen) Kv^ a ^ UfCo :;'^J3i® 

^ (TGI) i^a ^^UT X-gal #^5ET"^:^Vl'— J^^I^-f h-fel^^ 

:^^=fTV\ ev^=in— — (^;>cJ^M<t i5 plasmid DNA ^)»flUT> IfA^tl^fc 
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(6) 3'-RACEfe 

Degenerated PCR e> tlfc DNA m)i<D i'M^^^y ( 4 ) (DmMm^m^X-^ h 

L"C ( 2 ) ■CUM Lfc first strand cDNA ^3^1 '^ffl I'^o 

i^J^ Lfc7°7 ^—{1 5'- GGTATTCGCCAAATACCCAAA -3' (primer?) (i2^J#-^ 3 3 ) 

PCR 

T-yfl^—Y (first strand cDNA) 3 /xl 



X 10 taq /<yy7^ 5 nl 

2.5 nM dNTPs 4 ^1 

20 M M primer3 1^1 

10 /iM oligo dT primer 1^1 

^ y Q 35 Ml 

taq polymerase (5 U/ m 1) 1 /x 1 



PCR 

94 t) 1 5^ (PAD) 

94 30 

52 °C 30 ^{■f=7^'^—<O^M-^(OT=^^'0 Vif) 

72 1: 1 ^ (y^'f #S) 

±IB 3 ;:^T y 30 f--f /V'tro fco 

72 7 (S^O#S) 
4 tT-i!^^ 

T:^D'-;=^-y/^«^^IiJ"C\iiitii§ixfc500bp<Z)/^>' K^lr^t) WL^^i^L^c 
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^iitfcDNA^^T-^Sr pT7-blue vector (Novagen)iC7'f ^'^Va VUfCo XBM 
W (TGI) (Ch7:/;^7^-p«-v'3yUTX-gal^ftT"C7'/V— tcy-f h-few^ 
i/ay^^TV\ ev^3 0=:-(D;k:j»@j;t) plasmid DNA^Sri^illbX^ ifA^ttfc 
DNAifJt<^*^SB^'J^ DNA i^-^ :i^y-f-KX «J Si^bfCo 

(7) ±ficDNA(^IBl# 

w-i»^Sri*5:^L;/to N5|dS. c^\z.nMir^n^X-^7^-r-^i^UU (2) 

■CfiM Uyt First strand cDNA UT PGR T^^O cDNA <Sr#fco - 

<D^ n—y^ Momiji i^^S Vlto Momiji (7?T 5 /^ia^J^SB^im<^)E^JS-^9 

5*- CCOGGATCCGACCATGGTGAGTGTGATTAAGGACGAAATG -3' (primerS) {WM^-^ 3 4 ) 
5'- CCGCTCGAGTTGTTGTTGTTTCTCmGTCCTG -3' (primer9) (SB^J#-^ 3 5 ) 



'rVfyy— h (first strand cDNA) 



3 /X 1 



X 10 pyrobest /^v7t^ 



5 1 



2. 5 mlif dNTPs 



4 M 1 • 



20 AxM primer4 



1 III 



20 jtzM primerS 



1 /z 1 



5 y Q 



35 jul 



pyrobest polymerase (5 U/ /z 1) 



1 M 1 



PGR 



94 X, 1 :$)-(PAD) 
94 t; 30 # (^tt) 
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52 X: 30 # (Zfyyf-^-om^^OT:^—]}^^) 

±|B 3 if 30 i-^ ^/vn^tlo 
72 7 

4 'C-^'^W 



^JfefljD-l (7) -eiti|ii$ttfc700bp<^/^:/K^T;^fn— 
-e, -gj «5 tii UT pET28 vector (Novagen) (D Nco I , Xho I U^KWX UTx 

:^cJ®jit* (JM109-DE3) $ -frfco C His-tag :55#<J:9ti::3i/^b7 

hU K^^'frfcgfifi Ni-Agarose gel (QIAGEN) -CJftti U fCo ^SSl<^:^?fe{* 
#ja©yo ba-ZWiClpCrc, isATx HJSfllD-Stf^ ifiliiUfcge (Momiji) 

« 

(1) m3t#tt©^ 
^^Me (Momiji) 20 50 mM HEPES pH 7. 4^ 150 mM KCl V^T. m. 

XJi^&}&:^^^ h ^^^M& LfCoS'J Bradford fiK^ft^ v^i^:^^^ 

h/V© (D^g . 508 nm ^: 578 nm (CjStt S^/VS^^^^^H"^ UfCo 450 

nm (On*^ 0. 002 ^; 5 i 5 (C^^^ 6 ^ mB^^X'^m Ux 450 nm XBIQ bfc 

h/VSrS!i5t UfCo EGFP (CLONTECH) ^l^^lc 450 nm (Dnii^ 0. 002 

0.6 i: Lfco mMB^m-i.m4Rxj^m 1 1 {-^^-to 
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4 





Momiji 


EGFP 




508nm, 578nm 


490nm 




518nm. 588nm 


509nm 




102250 (508nmX 76950 (578nm) 


48850(490nm) 




0.43 (518nmX 0.51 (588nm) 


0.600 




DKa=5.8 (508nm). pKa=6.5 (578nni) 


pKa=6.0 


7^m9k 


229a^ 


238a^ 



(2) mizi.^:^^^ Y/i^mt<DmM 

:^^m<DW:%m^ (Momiji) «:UV(365nm#3fi)(^MI*lc:J;!9. RXJ^. ® 

JlJi;^'^:^ h/\^7!)mit-r^tz.ib. ^(Omit^m^l^tc^ m^MeSrSOmMHEPES pH 
7.4, 150 mM KCl^^^-^?#&f^L-C. 365 nm O^fe^^TOU, Z65 im'VB^VtcV^O 

h/V^SlJjtU^Co 20 mMv 50 nM HEPES pH 7.4, 150 mM 

(3) j>Rm^^<omM 

pH 4;6*bl 1(^)^®^T*TO:^^:J^ h/V^^ t) pH^^tt (pKa) ^M^UfCo 

# pH (omwrn-i^kcom ^ 

pH 4, 5 : W^W^yyy^ 
pH 6> 11 : y :/^/^5^77^ 
pH 7, 8 : HEPES /^y 7 7 — 
pH 9> 10 : ex^'/^y^T- 
Sa^^^^ti^ 4 25.tJ^® 1 2 KT^i-to 

MMMD - 4 : Momiji (D^^#tt<D^^ 
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Momi ji O 86 # i tZ/V^ ^ (E) ^Vi^y (K) JC: 111 #S OT^/-^7 ^ 

ym (D) ^^^^^^^yM (E) {ci. 142 #g(Z>^/ViJ^^:/ (q) ^7°nyy (p) 
20Z ^n(OT;i^^=-y (R) ^t^^f^s^v (h) t;:T^ /^«Jfet-5*tJ:J: 15 

^/V®3tl^j^<^iit;65 102250 (508nm) i)^ h 127200 (505nm) \L±.^. X^Mfi"" hW^(0^ 

ofc!S^V^^^^it^CO:9■i^^i. (Momiji) (D-?:tll-< b'^T^SV^pH 

tt^^jofcdUl 7^.1)^1 8)o iO^^<*:<lrMomiji2 Lfc„ Momiji2 (^T ^ / 



5 : 

















MomQi 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


MomSi2 


505 nm 


518 nm 


576 nm 


587 nm 


127200 (505 nm) 


51450 (576 nm) 


Momiii4 


507 nm 


518 nm 


583 nm 


596 nm 

* 


27200 (507 nm) 


32050 (583 nm) 



^f!lD- 5 : Momiji (DMJH•fe#6t^fem^#t4<^5^C^ 

Momiji <D 197 # @ y p ^ 'yy (I) y (M) \z.r % y ^ttife ufco 

- (DU^W'k Momiji 4 UfCo Momi ji4 (DT ^ ^ WB9^\lkX:^M^W^]^WW:<D 

)fe^-fkdS 365 nm 1 b Momi ji4 •Cfi^^D ^tvfc^S. (Momiji) 

^;:^^V^T^± 365 nm ptM^ 10:9-^5 Momiji4 <7) 1 ^J-ffiRglttC^a^.U 
Momiji 4 ^W^feM (Momiji) i 3teRgl^^S^^6^^^#^4^^fe^^^^iSV^;n t 
Ufc (01 6. 2 0:S.T>*2 2)o HeLa « I- Momiji. Momiji4 ^Srlgm^'&X. M 
m%'^(OAlQ mi%m.^\^^hm^h^^<0'^%l>^^<0mt (Red/Green) 

u^cjg^t>x %m.i^^^m'B,%m'mmim^ Momiji 4 ©fs 5 fs^^\^^ b^^x. 
(Momiji) o-=e*L{c< p>-<■c^sv^pH (d^g^tii^^t). !W\mWi:titmi^m<DWzoy 
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HM^JD- 6 : Momiji (^~l:{*:<Df^ 

12.5%T^y/VT^ Ky/^^ffiV^-C Momiji Sr^^-^T ic:®^*!*) 
(Pseudonative SDS/PAGE) ^^f 5 i: Momiji (iE*^:^:?!^^ LTV^S;ii:S::^L 
Momiji 11 #iOT>^/-^7'3^>' (N) S:T/V'¥::^>' (R) ic, 29#g©a^ 
(L) ^Srhl/^e-^i^ (T) tc, 122 (Y) ^i^'Vv^^^^^ (E) 

ic, i36#S(^yt^i^ (K) ilrT;^/N°7'afy (N) ic, i38SScz>^yv^ ^ (Q) 

^p^v'>' (L) IC, l42^n(OifjV^ (Q) ^7"cry>' (?) iC, 159 #g(^ 

jy^^'^y^^y (N) <SrT;^/-«7=¥:^SS (d) iji^ 16i#S(^T7^:/ (a) 

(S) 190#S<D^Pi^:/ (Y) ^SrM^;ti^>' (T) 192 m B <0 "7 a^^/VT 

y^'y (F) Sr^nV>' (Y) \z.^ 196 (c) ^±]}> (s) tcT 

^/MSIfeU 224SgJ&^f> 229 #S^W6T^y^^giJl^i-^*lCj;Dn: 
Wtf-j:^tcim2 4), Momiji W 
i^ttd5^iP^ttK^^*i^bTVNfc(gl2 5)o wtD^Mf*:^ dl6 bfCo dl6 (DT 

^mD- 7 : Momiji <O^Mi^(Djf^ 
Momiji 11 #S<^T:^ /^°y=¥>' (N) ^T/l^^=-y (R) 29 ft g (D n 
(L) ^h\^^=^y (T) tCl. 95#gO'l'yn^i^:/ (I) *M^;r=;y (T) Izi, 

ioi#g<D^yci--rixv (I) ^y<vy (v) ij:. m^no^ yv^i^y (i) ^ 

M/:^=y (T) tC. 122#g(^5^Pi^>' (Y) ^^/U^^ym (E) (C, 124 #g 

(0^<>])y (V) ^YV:^^y (T) {C, 138 # g ^ (Q) ^ci-f>»^ (L) 

Hi, i^mn(Oif?v^%i^ (Q) ^y^ny:/ (p) {c, i59#g<^T;^/-«7'¥:/ (n) 

^TPs/^y^y^ (D) (d. 161#gOT7:^>' (A) ^±])y (S) iC, 174#g 

073i:=/VT7 = ^ (F) (M) fc^ m^n<Of-ui^y (Y) <lr 

(T) Iw, 192#g<D7ai:^/^T7::^>' (F) ^^^Dv^V (Y) 196#g 
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Oe^J^X-fy (C) ^-fey V (S) JC, 212#S07*=/VT7-V (F) ^f-vi^ 
KX^mi^t^j:'o1tm2 4)o Momiji i: |^:|ili:#**e)?S^'^<^^ (^) 

ir 

> 

Tf^^l^lCj; 15 ^ y=^^'^'^:i' (Anthopleura inornata) ^^O^Wi 

*fc2|!!:^§^K:J:t)> fc:x-y-:/rf (Xrachyphyllia geof froyi) ft Jfei" 5 ^^i: 

^_:35.y^ (optical marking) i i ^5^|g-C*)So ^ !9 ^ T 

i^*$/^:^;tf^'1^>'=^' (Scolymia Vitiensis) ICftJj^fS^^'iii— JJC^it^^l"^ 

^^m^w^^^^^^o ^mmntftm^nti. m^tftiz.X'ox^im^i)^^ 

(optical marking) "tS r. pJlfe-CfeSo "tit. 3|s:^BJ(D^3fe^eS(- 
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1 . ^ y /V^ y =¥ V'i- \ ^ (Anthopleura inornata) S 5fetDTE<^^tt^W 

( 1 ) 3MMKWL^-fi^ 6 0 5 nmT'fo^ ; 

(2) 6 0 5nmiC*3»tS^/VK^^S^;65 4 7 5 5 Q-CfeS ; 

( 3 ) %W3Lm'^<0 p p H 5 ~ 1 0 T*^^-efe ^5 : 

( a ) iH^j#-^ 1 \zMM.<or ^ y mia^j ; xi*> 

3. ^)} y^-y^^^ (Anthopleura inornata) d^5l5C5TISO#tt^=fr 

( 1 ) 5 5 3 n mT-fe5 ; 

(2) 5 5 3 nm{Cj3{t-5^;V®^^^/55 2 5 3 0 O^CfeS ; 

( 3 ) %mm'&(0 p H^^14i55 p H 5 ~ 1 0 T*^^-Cfe ^ : 

t 

( a ) ia^ij#^ 3 \zmWi.(or 5 y ^SB^J ; 

( b ) ia^j## 3 K%WL<ot K y mia^Jtc4ov>-c i e>ic^@<^T ^ y mox^. 
m : 

6. £^TO<RltL^»<^DNAo 

(a) ia^J#-^l}CfBi6(DT5:y^iB^JIr3-K1-SDNA ; Xfi^ 

(b ) iBa?iJ#-^ 1 KfdM<DT 5 y SfeaB^l){C*5V>T 1 ;6*b^^@<0T ^/m(0!K^^ 
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— Ki"?>DNA : 

7. £;TW{Rri^*='<^DNAp 

( a ) sa»-^ 3 icia^o T ^ y nmn^ = - Ki~5 d n a x}t, 

( b ) iB»-t 3 t|B^©7 ^ y g^I3^J{^:*5V^x l d»bMoT ^ / m(DiK^. 

-Ki-^DNA: 
( a ) IB^J#-^ 2 lC|B^<^*SSiB^J ; 

9 . UT<Di^^i!)>(Dm.^Mn^^-t^ D N Ao 

( a ) ia^J#-t 4 K:|B^®Mia^J ; X\t, 

1 0. |f^3g6 3i)>e9<^fi?ti;&>lC|B^<^DNA^W1-S»^x:^i^25'^o 
11. 6 d^'f) 1 0 <D<iiftU>6='l-E«<^D N AXf±lt^« 1 0 t^llB^oa 

1 2. ^^^l35^6)4©<ifr*v**fc|BS(^fe^SeKi:il&<^Mfi®i*"^^^ 

1 3. tf*^i;si>^>4o^Rrtb**(j:iB^©^^sew^T^-fe7'i?-MeKi 
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15. t rtf - y =r (Trachyphyllia geoffroyi) *5fe©TIB©J^^4^^1-5 * 

RXJ^5 7 2 nm (j^) X^h*). ^^Ui^^Mt^^ 1 8 nm (i^) S.rJ«5 8 1 nm 

(2) 5 0 8 nmlC*3it5^/W«^^ (^) 9 8 8 0 0 M- 1 c m- 1 

>3 , 5 7 2 nmtc::fe{tS^/Vi^)t#^ (s^) 365 6 0 4 0 OM- 1 c m- 1 -CfeS ; 

(3) ft^^UXWO. 8 0 (i^) RXf^O. 3 3 (ji^) X'h^iRXf^ 

18. Tl^^^^-fU^^^^^ (Scolymia Vitiensis) S5feOTIB<^)#i4^^ 

( 1 )^^^(om\z.^ ?) ii^fe:6^^g^^{c^jt;b.Sli®^l:^^^;5;55 5 O 8 nm(i^) 

R-a^ 7 8nm (5!^) !? . 5 1 Snm (i!:) S.-0^5 8 Sum 

(2) 5 0 8 nmlc::}3{t5^>'>M^^ (i^) /i)S 1 0 2 2 5 OM- 1 c m- 1 T? 

6 t) X 5 7 8 n miC^Jft-S^/VK^fe^^ (sS^) 7 6 9 5 0 M- 1 c m- 1 "Cfe 

(3) ;55 0. 4 3 im RTIO. 5 1 (15^) T'fc^ ; :S.t^ 

(4) i^fe (5 0 8 nm) C» p H^gt4lc:oV>T p K a ;^ 5. 8T-fct)s jS^fe (5 

7 8nin) (Z) p H^gtttCloV^T p K a 6 . 5-Cfc^o 
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( a ) @a?'J#-§- 9 raster ^ J miB^J ; 

2 0 . @H^J#-8- llx 13^ 15Xfil7 O^Rltud^tElfe^T ^ / W^M'^ 

« 

2 1. OT^^'f^THJi^'^DNAo 

( c ) Sa^J#-^ 6 iClB^feOiiSBB^lJ^^I-S D N A ; XW:> 

2 2 . £AT ©{Rltbd^O D N Ao 
( a ) ffi?IJ#-i- 7 JcfB^OT ^ y ^IB^J^ =1 - D N A : 
(b) Sa^JS-^8lC|Eit<^:SSiB^J^^i"^DNAo 

2 3 . iJtT® 'fiirtl/^i^'*^ D N Ao 

( a ) sajij#^ 9 i-iEitOT ^ y mia^J >ir = - K-r s d n a ; 

(b ) mnm-^ 9 ij:ib«©t ^ y mmmK^^^x 1 :o*^>icfi(^T ^ y m<DX^. 

> i-^DNA : 

( c ) ia^ij#-t 1 0 (C|B^©^M^J^^1"^DN A ; Xf^x 

( d ) m^m-^ 1 0 i;:iB«(^>^siajiji;:*3v^-c 1 i)^(>M(om^(DiR.^s m.^ 

2 4. £;T<^<«irtb;5»<DDNAo 
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(b) ia^J##l 2^ 14. 1 6X(tl 8lC|B^(DmSiB^J^W1"5DNA, 

o 

2 6 . If 2 1 35^ b 2 4 (D^tlMZ.t&M<D D N AX(*tl*« 2 5 ts:|B4feO 

3 1 . If 1 5 ^ii^'b 2 0 ©^pri^3i^^^^:|B«<^^3l6Me«^ If 2 1 2 
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SEQUENCE LISTING 
<110> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 



<210> 1 
<211> 229 
<212> PRT 

<213> Anthopleura inomata 
<400> 1 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 
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115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 

<210> 2 
<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

ggg acg gtt aat gga cac cae tte aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 
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20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac cag gac aca age atg cag gga 336 
Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gee 384 
Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gee ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa. tgc aag gat ggc aac cac ctg acg tgc cat ctg ega act 528 
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Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 



165 



170 



175 



acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 



195 



200 



205 



210 

agg ctt gga cat cac taa 
Arg Leu Gly His His 



215 



220 



576 



624 



att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 



690 



225 



<210> 3 
<211> 229 
<212> PRT 

<213> Anthopleura inomata 
<400> 3 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 
35 . 40 45 
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Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

Ash Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 4 
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<211> 690 
<212> DM 

<213> Anthopleura inornata 
<400> 4 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met /b:g He Lys Met Ser Met Glu 

15 10 15 

ggg aeg gtt aat gga cac cac tte aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt geg tac gat att ttg gca cct tgc tgc teg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

gga agt aaa acc tte ate aag cat gtc teg gga ate ccc gat tac tte 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tee tte cct gaa ggc ttt act tgg gaa aga aeg caa ate tac 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tct ett tet att cac cag gae aca age ctg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

gat tgt ttt att tac aag ate aaa gtc att ggc acc aac ttt cct gee 384 
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Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 , 

<210> 5 
<211> 225 
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<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

■ 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 . 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 
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180 185 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 



<210> 6 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyl 
<400> 6 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cot ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cet ttt gee tac gat ate ttg aca aca gea ttc eat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tae cca gac eat ata eea gac tac ttc aag 240 
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Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg tte gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg gge gtt tge ate get aea aat gac ata aca ctg aaa gga gae 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat gge gta aac ttt ccc eca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gea tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg egt gat gga gtg ttg acg gge gat att ace atg get 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

ctg ctg ett aaa gga gat gte cat tac cga tgt gac tte aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

» 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys lie Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 205 
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aag ctg tat gag cat get gtt gcc cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 



<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu lie Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

15 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr. Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 
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Thr Phe Phe Asn Lys Val Axg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 • 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 8 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

aat gta aac" ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
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Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

t 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gcc tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag tog ttt ccc aaa ggg ttt tot tgg gag cga ago ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr. Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150. 155 160 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gcc cat tct gga ttg ceg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 

<210> 9 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 9 

Met Val Ser Val lie Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 , 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

« 

14/36 



wo 2004/018671 PCT/JP2003/010628 



35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 
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<210> 10 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac eca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat tog tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Yal Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa^tcc act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 
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<210> 11 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 11 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

lie Asp His Cys lie Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 12 
<211> 690 
<212> DMA 

<213> Scolymia Vitiensis 
<400> . 12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp. He Leu Thr Thr Ala Phe His Tyr 
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50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cet aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gcc aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aac ttc cce ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat geg cgt gat gga gtg ttg aeg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ett aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gte aag ttg cca ggc tac cae ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cae tgc ata gag att tta age cat cae aac gat tac aac aac 624 
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He Asp His Cys He Glu 
195 

gtt acg ctt ttt gag cat 
Val Thr Leu Phe Glu His 
210 

gag aaa caa caa caa tga 
Glu Lys Gin Gin Gin 
225 



He Leu Ser His His Asn 
200 

get gtt get cgt tct gga 
Ala Val Ala Arg Ser Gly 
215 220 



PCT/JP2003/010628 

Asp Tyr Asn Asn 

205 

ttg cag gac aaa 672 
Leu Gin Asp Lys 

690 



<210> 13 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Uu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 
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Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 14 
<211> 690 
<212> DMA 

<213> Scolymia Vitiensis 
<400> 14 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 
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15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt ega ttt tat ggt gta aat ttc cec cec 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 



145 



150 



155 



160 



get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 



165 



170 



175 



act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 



180 



185 



190 



ata gat cac tgc atg gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 



195 



200 



205 



gtt acg ctt ttt gag cat get gtt get cgt tet gga ttg eag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 



210 

gag aaa eaa caa caa tga 
Glu Lys Gin Gin Gin 
225 



215 



220 



690 



<210> 15 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 
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20 



25 



30 



Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 



35 



40 



45 



Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 



50 



55 



60 



Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 



65 



70 



75 



80 



Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu. Arg Ser Met He Phe 



85 



90 



95 



Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Miet Asp Gly 



100 



105 



110 



Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 



115 



120 



125 



Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 



130 



135 



140 



Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 



145 



150 



155 



160 



Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 



165 



170 



175 



Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 



180 



185 



190 



He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 



195 



200 



205 



Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 



210 



215 



220 
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<210> 16 

<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 ' 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

26/36 



wo 2004/018671 



PCT/JP2003/010628 



ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age eat cgc aac gat tac aac aac 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get egt tet gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 

<210> 17 
<211> 223 
<212> PRT 

<213> Seolymia Vitiensis 
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<400> 17 

Met Yal Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

t 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

85 90 95 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

lie Asp His Ser lie Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

28/36 



wo 2004/018671 



PCT/JP2003/010628 



195 200 205 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 

<210> 18 
<211> 672 
<212> UNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu .Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt oca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

tee etg ttg ett aaa ggg ggt gge eat tae cga tgt gac atg aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat eac age ata gag att tta age cat ege aac gat tac aac aae 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

acvggdccat ydgvaagaaa rtt 23 



<210> 21 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig . 36 
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<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 22 

aagagactcc ttgaagtaat cggga 25 



<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

ggccacgcgt cgactagtac 20 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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aaaatatcgt acgcaaaggg 20 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desci'iption of Artificial Sequence: Synthetic DNA 
<400> 25 

aggaggtccg ctaccctttg 20 

<210> 26 
<211> 33 

« 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cccggatccg accatggcta ccttggttaa aga 33 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

atcaagntnw ryatggaagg 20 



<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 



<210> 29 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 



<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

agttcacacc atgatattca atatcata 28 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

* 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tcttcgtaag tcatgcttcg ttc 23 

■ 

<210> 33 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggtattcgcc a£iatacccaa a 21 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

m 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccgctcgagt tgttgttgtt tctctttgtc ctg 33 
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